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1
METHOD OF MANUFACTURING A LENS
FOR SPECTACLES, A LENS FOR
SPECTACLES MANUFACTURED BY THIS
METHOD, AND SPECTACLES INCLUDING
THIS LENS

TECHNICAL FIELD

The present invention relates to a method of manufactur-
ing a lens for spectacles having the characteristics stated in
the preamble to Claim 1, which is the principal claim.

The invention also concerns a lens for spectacles manu-
factured by the aforesaid method, together with spectacles
including the lens.

TECHNOLOGICAL BACKGROUND

In the relevant technical field, there is a known way of
producing lenses for spectacles intended to incorporate
solely the appropriate optical properties to enable the user to
have correct vision, the lenses being designed either as
corrective lenses or as protective lenses (such as lenses of
sunglasses).

In this field, the development of the technology for
manufacturing lenses, particularly lenses of plastic material
produced by injection moulding or casting processes, has
given rise to the need to incorporate more complex struc-
tures into lenses to provide additional functions, other than
those solely designed to provide correct vision. It is there-
fore desirable to combine the optical benefits or properties
with purely decorative or functional aspects, designed for
example to improve the interfacing of the lens with the main
or auxiliary components of the mounting frames. At the
same time, there is a need to simplify any additional
machining of a lens to achieve the various decorative effects
or the various functions that can be obtained in the lens.

DESCRIPTION OF THE INVENTION

The main object of the invention is to provide a method
of manufacturing a lens for spectacles and a lens manufac-
tured by this method, the method and the lens being
designed to meet the aforesaid requirements while overcom-
ing the limitations of the known solutions.

This and other objects, which will be evident from the
following text, are achieved by the invention by means of a
method for making a lens and a lens produced by this
method, in accordance with the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the invention will be more
apparent from the following detailed description of a pre-
ferred example of embodiment thereof, illustrated, for guid-
ance and in a non-limiting way, with reference to the
appended drawings, in which:

FIG. 1 is a perspective view of an example of a lens blank
for spectacles subjected to the manufacturing method of the
present invention,

FIG. 2 is a sectional view on an enlarged scale of a lens
produced from the blank of FIG. 1, in a further operating
step of the method,

FIG. 3 is a sectional view of the example of a lens of FIG.
2 in a subsequent and different step of the method,

FIG. 4 is a perspective view of the lens of the preceding
figures, in the final configuration produced by the aforesaid
manufacturing method,
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FIG. 5 is a view, corresponding to that of FIG. 4, of a
second example of a lens made by the method of the
invention.

PREFERRED EMBODIMENTS OF THE
INVENTION

With initial reference to FIG. 1, the number 1 identifies a
lens blank to be subjected to the method of manufacturing a
lens for spectacles according to the present invention.

The lens blank 1 is made by a process of injecting or
casting plastic material into a suitable mould, the process
and mould being conventional, and is distinguished by a
curved shape with a regular perimetric contour 1la, of
rectangular shape, or alternatively of circular shape. The
thickness and curvature of the blank substantially corre-
spond to those which the lens must have in order to provide
the specified optical properties, except for any protective
coatings or coverings to be applied to the lens. In fact, the
blank may be provided at the outset with one or more surface
coverings, also known as “coatings”, for functional and/or
aesthetic purposes, such as a scratch-resistant coating, or a
hydrophobic and/or oil-resistant coating, a photochromic
coating, or a “mirror” effect. The various coatings that can
be applied to lenses also include coloured varnishes which
have the function of imparting a given chromatic effect to
the lens. Coloured varnishes are a possible alternative to the
colouring of lenses obtained by dispersing pigments or other
colouring products into the lens material. A typical example
of the application of coloured varnishes to lenses is the use
of varnish to provide an effect of “shading” of the colour,
with progressive variation from a higher colour intensity, in
a certain area of the lens (generally the upper area), to a
lower colour intensity or even total transparency, in another
area of the lens (generally the lower part).

The plastic material from which the lens blank 1 is made
is selected so as to meet appropriate optical requirements
(including transparency, refractive index, UV radiation fil-
tering capacity, etc.), and is of the type normally specified
for spectacle lenses.

Among conventional materials, polyamide may be men-
tioned: this is a thermoplastic material, that is to say one that
can be formed by injection moulding. Alternatively, the lens
blank may be made of thermosetting plastic material, in
which case the blank is produced by a process of casting in
a suitable forming mould.

The material of the lens blank 1 may be distinguished by
further additional characteristics of the functional and/or
aesthetic type. For example, it can be variously coloured,
with various degrees of intensity and/or transparency.

In a subsequent step of the manufacturing method, pro-
vision is made to produce the final lens structure 2 from the
lens blank 1 by cutting, the final structure having a final
shape and profile, suitable for mounting in a corresponding
mounting frame. More precisely, the cutting machining may
be combined with machining, also of the mechanical type,
for producing a specific edge profile of the lens. In other
words, the cutting may be followed by the production of the
bevel of the lens, or alternatively the groove of the lens, if
specified for coupling the lens to the specified mounting.

FIG. 1 shows the perimetric profile of the lens 2, along
which the operation of cutting the blank 1 takes place.

A further step of the method provides for the removal of
material in preselected areas of the lens 2, thus producing a
first lens portion, identified by the number 3.

The removal of material from the lens preferably consists
in removal by mechanical machining, for example by mill-
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ing (with the tool T in FIG. 2) with a numerically controlled
machine; alternatively, this removal may be carried out by
laser machining.

The removal of material may result in a reduction, that is
to say a decrease in thickness, in previously shaped areas of
the lens blank, for example near areas next to the perimetric
contour of the lens 2, but may also affect other areas of the
lens in various locations on the opposite face of the lens.

As a result of the removal of material, one or more
surfaces are defined in the first lens portion 3, these surfaces
becoming points for contacting and adhering to a material
deposited on them by an overmoulding process, as described
more fully below.

If the lens blank 1 or the lens 2 are provided with one or
more surface coatings of the type described above, for
functional or aesthetic purposes, the removal of surface
material from the lens 2 in the areas subjected to subsequent
overmoulding comprises the removal of these surface layers
or coatings. This is because, in many cases, the coatings
concerned would adhere poorly to the materials to be
injection moulded on to the first lens portion 3, and therefore
the removal of these coatings is helpful, or indeed necessary,
for the purpose of providing optimal adhesion between the
different materials.

The step of removal may optionally be followed by a step
in which the surface produced by the removal of material
can be further modified to increase the adhesion between the
material of the first lens portion and the material over-
moulded on to it.

It is possible, for example, to provide machining for
physically modifying the surface of the blank in the area
subjected to removal of material, with the aim of creating the
conditions for good adhesion between the material of the
lens blank and the materials to be overmoulded. For
example, an increase in localized surface roughness, pro-
duced by suitable mechanical machining, may provide a
better grip between different materials in some cases.

Similarly, mechanical machining for providing more or
less marked and more or less localized variations in thick-
ness, according to a more or less ordered geometrical model,
may help to increase the adhesive force between the com-
ponents in contact with one another. For example, a series of
blind holes, slots, or other local reductions, of regular or
irregular shape, can be provided, to create an additional
“mechanical” grip between the materials.

In some cases, where a substantial increase is required in
the adhesive force between different materials, if these
materials are originally less chemically compatible, the
reduction operation may be followed by a special treatment
for chemically modifying the surface of the blank in the
areas subject to overmoulding. For example, it is possible to
provide for the localized application of a different surface
coating, such as a varnish of the “primer” type (an adhesion
promoter), to which the overmoulded material can adhere
more easily.

As regards the removal of material and the consequent
overmoulding of material, the material may be overmoulded
not only on the edges of the lens but also on the front surface
2a of the lens, or alternatively on the opposite rear surface
2b, or on both surfaces of the same lens.

FIG. 2 shows an embodiment of the first lens portion after
a reduction of the lens edge along the perimetric profile
located on one (2a) of the opposite surfaces of the lens.

After the removal of material and the preparation of the
surfaces for adhesion to the material to be overmoulded, the
method provides for the insertion of the first lens portion 3
into a mould 4 for overmoulding, this mould being, for
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example, formed by a pair of half-moulds 4a, 45 which can
be clamped together to define the mould cavity.

The method then provides for the injection of material
into the mould to form a second lens portion 5 overmoulded
on to the first portion 3.

The subsequent opening of the mould 4 permits the
removal of the lens from the mould, the first lens portion 3
and the second lens portion 5 being integrated with one
another to form a single lens body, although the aforesaid
two portions can still be distinguished within this body (FIG.
4).

A seat 6 for receiving the first lens portion 3 is provided
in advance in the mould cavity, and the remaining volume of
the mould cavity is designed to define the space occupied by
the injected material which forms the second lens portion 5.

FIG. 5 shows another embodiment in which the thickness
reduction and the consequent overmoulding of material
extend along the whole perimetric profile of the lens, next to
the edge.

The material may be overmoulded not only on the edges
but also on the front surface of the lens, or alternatively on
the opposite rear surface (the surface directed towards the
user’s face when the spectacles are worn), or, as a further
alternative, on both of the opposite surfaces of the same lens.

The perimetric portion of the second overmoulded portion
5, as seen on either the front or the rear surface of the lens,
may form a theoretical continuation of the lens contour, or
may be outside (projecting from) the contour or edge of the
lens, or may be inside (recessed from) the contour or edge
of the lens, according to the specific aesthetic or functional
aim to be achieved with the overmoulded portion.

It is also to be understood that there are no limits to the
number of overmouldable portions of the lens, since it is
possible to overmould one or more than one portion accord-
ing to specific requirements.

A first type of lens that can be produced by the method
described is that which is known for convenience as a
“constant thickness” lens. More precisely, this is a lens in
which every part, including the overmoulded portions, has a
thickness equal to that of the initial lens blank 1, at least if
measured at the same point. This precise definition is
necessary because lens blanks for sunglasses and the lenses
produced from them commonly have a thickness which is
not exactly constant at every point. In reality, they show a
degree of progressive variation in thickness, measured from
the edges towards the geometric centre of the lens, or vice
versa. The variation in thickness may be caused by opera-
tions for optimizing the optical performance, or may be due
to technical characteristics of the production process used.

A second type of lens that can be produced by the method
described is that which can be identified as a “differentiated
thickness” lens, or as a lens with a “three-dimensional
surface”. This is a lens in which the thickness, measured at
one or more points of the overmoulded portion, is different
from the thickness measured at various points of the main
part of the initial lens (the main part of the initial blank), and
is possibly also different from point to point if measured at
the different points of the overmoulded portion.

For example, it is possible to produce lenses with portions
overmoulded with a thickness or height which is uniformly
greater than that of the main part of the lens, or uniformly
smaller, or selectively greater or smaller, according to a
predetermined arrangement or geometrical model. In other
words, a lens with a “three-dimensional” surface configu-
ration can be produced, with abrupt or gradual local varia-
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tions of thickness, according to the type of tactile or deco-
rative effect or functional characteristic to be imparted to the
lens.

Regarding the materials of the second overmoulded lens
portion 5 (or of the overmoulded portions), the nature and
characteristics of these are selected according to the purpose
of the application of this overmoulded portion.

For example, in the case of a purely decorative applica-
tion, coloured materials are suitable, and these materials
may be transparent, non-transparent, or with various degrees
of transparency. The carefully designed adjacent placing and
combination of different colours in the material of the blank
and in the material of the overmoulded portions may impart
particular originality and colour differentiation to the result-
ing lens.

Another example of a possible decorative application is
the incorporation of materials of small size, such as glitter or
sparkle materials. These materials may affect the optical
characteristics of the lenses, and their use is therefore limit,
in terms of the sizes of the glitter materials and their quantity
in the lens material, by the need to provide the lens with the
minimum optical characteristics specified by the product
quality and safety standards in force for the field concerned.
By producing a lens by the method described herein, a
peripheral portion or a portion outside the visual field can be
provided in the lens by the overmoulding of material which
may incorporate a very large quantity of glitter material, or
incorporate glitter material of larger sizes, without invali-
dating the protective filter function specified for the lens,
according to the provisions of the aforementioned standards.

Also in regard to the selection of materials for the
overmoulded portions, these may be characterized by high
optical quality (equal to those of the initial blank), if they are
to occupy portions of the lens which intrude, even if only
partially, on the user’s visual field. Alternatively, if intended
to occupy purely peripheral areas of the lens, these materials
may have an optical quality which is not particularly high,
and may be based on technical characteristics similar to
those of the typical materials of the frames.

If a functional purpose is added to, or replaces, the
decorative application, then other, different, technical
requirements must be considered in respect of the materials
to be overmoulded. For example, the function of the over-
moulded portions may require a surface hardness or modu-
lus of elasticity different from the hardness of modulus of
elasticity of the material of the main portion of the lens. An
overmoulded portion made of material having a lower
hardness than the material of the main portion of the lens
may be provided, for example, with the aim of producing a
lens with “soft touch” portions, that is to say with portions
which when touched, and also when viewed in some cases,
are perceived as being typical of rubber or other softer
materials.

As regards the nature of the materials suitable for over-
moulding, given the technical requirements of the specific
application, the materials considered in the first instance will
be thermoplastic materials offering the greatest chemical
compatibility, and therefore the greatest adhesive force, in
respect of the material of the initial blank. For example, if
the blank is made of polyamide, a preferred material for the
overmoulding is the material known as TPU (thermoplastic
polyurethane), which is available in various degrees of
hardness, especially if the intention is to form a portion of
softer material on a rigid polyamide lens. In this case, the
compatibility between the two materials is high, and no
additional arrangements are required to increase the adhe-
sive force. Clearly, it is also possible to specity, for example,

15

30

40

45

6

the overmoulding of polyamide on polyamide, that is to say
the use of two versions of a polymer having the same basic
nature, but modified so as to have different characteristics
such as different colouring, finish, etc.

Another example is that of the material known as PEBA
(polyether block amide), also available in various degrees of
hardness, and also characterized by good direct adhesion to
polyamide.

In the second place, the considerations described above
are valid, relating to the possibility of acting in a number of
ways on the surface of the initial blank to increase the degree
of adhesion between two materials originally less suitable
for mutual adhesion.

Among the types of lenses that can be produced by the
method of the present invention in which the functional
purpose is predominant, mention should also be made of
lenses in auxiliary or additional mountings, having struc-
tures of plastic material for removable attachment to main
mounting frames. We may mention, for example, the pro-
duction of what are known as “clip-on” sunglasses, that is to
say additional sunglasses mountings (with no sides) which
can be applied to complete main mountings for visual
purposes.

In this type of product, the structures for attaching the
clip-on may include elements for elastic attachment, that is
to say bushes or pins of more or less flexible material, hooks,
blind or through holes, slots, or the like. They may also
consist of complex structures, that is to say structures
including both the system for attachment to the ophthalmic
mounting and further mechanical elements, such as one or
more hinges for lowering and raising the clip-on on the main
mounting (in a “flip-up” type of auxiliary mounting).

With reference by way of example, but not exclusively, to
the application in the field of clip-on spectacles, it should be
noted that additional sunglasses may have two separate
lenses produced by the method described herein (a right lens
and a left lens), but may also be provided with a single lens
(in this case, a lens having an extension such that it covers
the whole visual field of the user), also produced by the
method described herein.

Also with reference by way of example, but not exclu-
sively, to the application for clip-on spectacles, it is also
possible to produce joining elements between two lenses,
even to the point of producing a true front frame or even a
complete frame of rigid or soft material, by overmoulding on
two lenses (right and left) or on a single lens (monolens
spectacles, also known in this field as a “mask™). In this case,
it is evidently impossible to replace the lenses in this type of
spectacles, since the lenses are fixed to the front frame by the
overmoulding.

Another type that can be produced is the lens with
perimetric lining (complete or partial), for the purpose of
facilitating the mounting of the lens in the frame (elastic
mounting) or with the additional purpose of shock absorp-
tion between the lens and the lens frame.

Other possible applications of a perimetric lining of more
or less flexible material may be mentioned, for example the
case of an insulating lining for lenses (including single
lenses) of spectacles or protective masks for sporting activi-
ties, such as the lenses of ski masks, or a lining designed for
containing and sealing the contour of lenses with a multi-
layer structure which are potentially subject to delamination,
such as some categories of polarizing lenses for sunglasses.

Concerning the advantages that can be gained with the
method of the invention, in the first place it may be stated
that the method presupposes the use of a lens blank, such
blanks being commercially available in a wide range of
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dimensions, thicknesses, curvatures, materials, colouring,
treatments, etc. When the blank considered most appropriate
has been selected, the final shape of the lens can be cut out
by means of a pantograph machine, or preferably a numeri-
cally controlled machine, that is to say by a process that is
economical, flexible and fast as the regards the preparation
of'the equipment. In other words, for a given lens shape, the
blank can be acquired from a different external manufac-
turer, without the need to produce a first suitable injection
mould for use in the production of a lens already having its
final shape, to be sent subsequently to a second suitable
mould for the overmoulding.

With the claimed method, therefore, it is possible to
produce a single injection mould, which will evidently allow
for the precise geometrical characteristics of the initial blank
(dimensions, curvature and thicknesses) to provide the
greatest precision in the “mould closing” step of overmould-
ing, that is to say a perfect match between the surfaces of the
blank and those of the mould cavity.

As regards the mould “impressions” or cavities corre-
sponding to the lens portions to be formed by overmoulding,
it is in any case possible to manufacture a mould for use in
the production of multiple versions of lenses, essentially
distinguishable by the different overmoulded portions, hav-
ing different characteristics in terms of shape, dimensions,
materials, surface finish, etc. For this purpose, according to
the known methods of injection moulding, it is simply
necessary to produce a mould equipped with what are
known as interchangeable inserts, that is to say a mould in
which some of the limited portions can be replaced alter-
natively, each portion bearing the negative of a specific
variant of a portion to be overmoulded.

As a variant of the method, provision may be made for
starting from a plastic lens blank made in-house, instead of
one acquired from an external supplier. Clearly, in this case
it is still necessary to prepare another injection mould, or a
casting mould if appropriate, for producing the blank. How-
ever, it is possible to identify a degree of benefit in produc-
ing an initial blank which is again characterized by a regular
shape, so that it can be cut, again, with a numerically
controlled machine, thereby making it possible to produce a
practically infinite variety of final lens shape without the
need to use further injection moulds.

A further significant advantage of the method lies in the
possibility of producing a lens covered with one or more
aesthetic or functional “coatings” selected from those avail-
able in the field concerned, with the assurance of uniform
covering, and therefore a good result in aesthetic terms,
and/or high efficiency and durability of the coating.

It should be noted that, typically, the various coatings are
applied by a process of immersion in a suitable bath, or by
a process of deposition in a chamber under a vacuum. The
precision and quality of the result of these processes are
greatly influenced by even very small local variations in the
lens thickness, which affect the result even at points located
at a certain distance from the area, or line, of surface
discontinuity. This is because local discontinuities may
impede the correct flow of the deposition liquid over the
surface of the lens during the treatment, in the case of
application by immersion in a bath.

In the case of coating application in a vacuum chamber,
a discontinuity or variation of thickness may interfere with
the correct process of deposition of the coating on adjacent
areas, for example by causing the deposition of a thinner and
inadequate layer.

Consequently, in order to produce a lens of plastic mate-
rial formed by at least two portions which are distinguish-
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able from one another primarily in the different materials
used, and covered at least partially by one or more functional
and/or aesthetic coatings, and if the lens is subjected to one
of these treatments after the overmoulding has taken place,
the surface discontinuities which are evidently present to a
more or less marked extent may result in certain defects in
the applied coatings.
On the other hand, by using the advantageous method,
according to the invention, of starting with a lens blank
already covered with the desired coating and then proceed-
ing to overmould the specified portions, the coatings origi-
nally present are clearly preserved, but only, obviously, in
the areas of the lenses not subject to overmoulding. If it is
considered that certain coatings must be applied to the
overmoulded portions as well, a potentially higher rejection
rate and production cost must be faced, but the application
remains technically feasible.
Thus the invention achieves the proposed objects while
yielding the stated advantages by comparison with the
known solutions.
The invention claimed is:
1. A method of manufacturing spectacles lenses, compris-
ing the steps of:
providing a lens blank (1) made from plastic material, the
lens blank (1) comprises faces opposite each other and
is provided with at least one surface coating on at least
one of the opposite faces of the lens blank (1),

obtaining, by cutting the lens blank (1), a lens (2) having
a final shape and profile suitable for mounting in a
mounting frame,
removing material from the lens (2) in predetermined
areas of the lens, thereby obtaining a first lens portion
(3), wherein the at least one surface coating is removed
in areas affected by the step of removing material,

inserting the first lens portion (3) into a mold (4) for
overmolding,
injecting material into the mold (4) to produce at least a
second lens portion (5) overmolded on the first lens
portion (3),

removing the lens (2), in which the first and second lens
portions (3, 5) are integrated with one another, from the
mold.

2. The method according to claim 1, wherein the step of
removing material includes removal by mechanical machin-
ing.

3. The method according to claim 2, wherein the step of
removing material comprises a step of milling or laser
machining of the lens (2).

4. The method according to claim 1, wherein the lens
blank (1) is produced by an injection or casting process in a
mold.

5. The method according to claim 1, wherein respective
surfaces of the first lens portion (3) capable of contacting the
overmolded material of the second lens portion (5) are
identified in the areas of the lens (2) where material is
removed, the method comprising the step of modifying these
surfaces to increase adhesion between the materials of the
first and second lens portions (3, 5) overmolded on to one
another.

6. The method according to claim 5, further comprising
modifying the surfaces physically, by mechanical machining
thereby increasing superficial roughness of the surfaces.

7. The method according to claim 5 further comprising
chemically modifying the surfaces, by local application of at
least one surface coating in the form of a primer or other
similar substance capable of promoting adhesion to the
overmolded material.
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8. The method according to claim 1, wherein the removal
of material comprises a reduction in the thickness of the lens
blank (1).

9. The method according to claim 8, wherein the thickness
reduction of the blank (1) is carried out in an area of the
perimetric profile of the lens (2) which extends near the edge
of'the lens and which covers at least a part of the overall lens
contour.

10. The method according to claim 1, wherein the first
lens portion (3) extends over a predominant part of the
removed integrated first and second lens (2) portions and is
configured to occupy a user’s main visual field in order to
correct the user’s vision.

11. The method according to claim 1, wherein the lens
blank (1) is made from polyamide by an injection molding
process.

12. The method according to claim 1, wherein the lens
blank (1) is made from a thermosetting material by a casting
process in a forming mold.

13. The method according to claim 11, wherein the second
lens portion (5) is made by overmolding with TPU (ther-
moplastic polyurethane) or polyamide or PEBA (polyether
block amide).
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